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0i|58201864 (100%), 50,479.6 Da
immunoglobulin tau heavy chain secretory form, partial [Oncorhynchus mykiss]
8 unique peptides, 8 unique spectra, 16 total spectra, 74/463 amino acids (16% coverage)

61

121
181
241
301
361
421

VSTSTQFLEA
MNCGIPSND I
AKNVWENSKS
VKVTWKKNDM
TSKTEPLTVT
PIESKGNLNS
LPEEDTKKDG
TTKDKWDTNV

Sequence Coverage

Anti-IgT

KSLSSEDSAV
YILGCVAKGF
FRCSVDHPGG
EVEAQTPTLG
LNPPRVREVF
RVSTLTIDQT
DVTLVCLVVS
LFTCAVKHAG

Peptide

KNDMEVEAQTPTLGK
NDMEVEAQTPTLGK
QTDHIDLKPIESK

VSTLTIDQTK
VQCSAMKSGEDTPVIQDISFTK
SGEDTPVIQDISFTK
KGNYFVTSVFTTTK
GNYFVTSVFTTTK

YYCARHPTVT
SPSSHTFQWT
AKTAVINKPYV
KRPSGLYSGS
LDNQAVLECV
KWTNVNKVQEC
PSLCDVYIMW
SDNSTSPKEM

Protein

I

VWASAFDYWG
DASGKALTDF
PKSRTVSLLS
SLLKVINSDW
ITATDQNTVS
SAMKSGEDTP
KEDSGEYQEG
SVSKSTGNSC

Accession

Jlin tau heavy chain secretory form, ... gi|58201864

Position

187-201
188-201
293-305
312-321
328-349
335-349
400-423
401-423

KGTQVTVSAA
VQYPAVQSGE
APIGTTQYLM
NNKVKYSCVV
GTNITWHVNG
VIQDISFTKG
VTISPPQKTKK
EDK

Prob %Spec  #Pep #Uniq
100% 0.40% 8 8

TTAPSTL
TYTGVSQ
CMIEDFT
EHQGETISKT
KKQTDHIDLK
SEAPSVSVHI
GNYFVTSVFT

LTL
LRV
SET

#Spec
16 16%

%Cov  Weight
50462

Legend:

Protein coverage
Supplementary Figure 1. LC-M S/M S analysis of trout IgT from gill mucus. (a) Affinity

purified trout IgT from gill mucus was resolved ad-15% SDS-PAGE under non-reducing
conditions and stained with Coomassie blue (lefgralyzed by immunoblot with a mAb anti-
trout IgT antibody (right). The observed band cep@nding with the reported molecular mass of
IgT was subjected to in-gel digestion and LC-MS/Mtalysis. ) The resulting masses and
MS/MS spectra were searched against the non-reduhd2Bl database, showing that 8
peptides matched with the secretory form of trgit heavy chain (accession no. AAW66981),
comprising 16% of the sequence. The amino acidesezguof the parent protein (IgT heavy
chain) is shown numbered, and the protein sequamarage is shown in highlighted yellow) (

The sequences and positions of each peptide hsthansn.
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Supplementary Figure 2. Staining of B cell subsetsfrom trout spleen and NALT.
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Leukocytes from théa) spleerand (b) NALT were stained with anti-trout IgT, IgM and IgD

mADbs and analyzed by flow cytometry. Dot plotsefkocytes from spleeand NALT.

Numbers adjacent to outlined areas indicate peagengT, IgM* or IgD" B cells in lymphocyte

population.Data are representative of at least three indeper@erimentsn(= 20). The

results show the presence of a negligible frequ¢n@yb+0.07%) and (~0.3+ 0.09%) of

IgD*IgM™ B cells in the lymphoid gate of spleen and NALTiKecytes respectively. Moreover,

while some IgMIgT" and IgD1gT" lymphocytes could be detected in the spleen, those

represented a very minor fractiof.3+0.1% and 0.7+0.2% respectively of all lymphesy In

the NALT these percentages are even lower, antddyT" and IgT1gD" B cells represent

0.08+£0.02% and 0.14+0.06% respectively of the lyogyte gate.
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Supplementary Figure 3. Staining of trout gill bacteria with isotype control antibodies for
anti-IgT, anti-IgM and anti-lgD mAbs. Differential interference contrast images (DIC)df
bacteria stained with a DAPI-Hoeschst solution éplisotype control antibodies for anti-trout
IgT (green), for anti-trout IgM (red), or for aritbut IgD (magenta) mAbs, and merging isotype
control antibodies for IgT, IgM and IgD stainingca®e bar, Jum. Upper and lower panels

display two different samples, representative déast three independent experiments.
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Supplementary Figure 4. | sotype control staining for anti-lgT, anti-lgM and anti-pIgR
antibodiesin trout gill cryosections. Differential interference contrast images of gill
cryosections from 25 days Ich-infected figl), Survivor fish p), and control fishd), with
merged staining of isotype control antibodies fiati-&rout IgT (green) or anti-trout IgM mAbs
(red) @,b); or for anti-trout pIgR pAb (magente). Nuclei were stained with DAPI (bluasc)
and Ichwith anti-lch pAb (magenta). Primary lamellae (PL), Secondary lamellae (Siod Ich

(Ich) are shown. Scale bars, 2®. Data are representative of three independermrarpnts.
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Supplementary Figure 5. Parasites are not coated by IgD in infected trout. Microscope
images of slides showing immunofluorescence stgioirichin a gill cryosection from 25 days
infected fish. From left to right: Ich (magentagDi (red) and IgT (green) with nuclei stained
with DAPI (blue); DIC images showing merged stagniRrimary lamellae (PL), Secondary

lamellae (SL), and Ich are shown. Scale bargyr80
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Supplementary Figure 6. Large IgT" B cell numbersincreasein thegill of survivor fish. (a)
Representative dot plot of intracellular stainifigitl IgT* B cells in control fish (upper panel)
and survivor fish (lower panel). FSC, forward segtSSC, side scatter. Data are representative
of at least three independent experimebjPercentage of large IgB cells in total IgT B cell
population of gill from control and survivor fistt* P<0.001 (unpaired Studentigest). Data

are expressed as mean and s.e.m. obtained frondid/&lual fish per group.
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Supplementary Figure 7. Immunoglobulin responses in the gill mucus and serum of trout
infected with Flavobacterium columnare. (a) Immunoblot analysis of IgT, IgM and IgD
specific binding toF. columnare in gill mucus (dilution 1:2) from infected and siwor fish.
(b,c) IgT, IgM and IgD specific binding t6. columnare in dilutions of gill mucus from infected
(b) and survivor €) fish, measured by densitometric analysis of imahlots and presented
relative to values of control fisim & 12-15 per group)d) Immunoblot analysis of IgT, IgM and
IgD specific binding td~. columnare in serum (dilution 1:10) from infected and surviviagh.
(ef) 19T, IgM and IgD specific binding t&. columnare in dilutions of serum from infectea)(
and survivor f) fish, measured by densitometric analysis of imatlots and presented relative
to values in control fishn(= 12-15 per group).P<0.05, **P<0.01 and ***¥<0.001 (unpaired
Student’st-test). Data are representative of at least thmdepgendent experiments (mean and

s.e.m.).



» 154

= 5

L Il Non-B lymphocytes
8 10+ Il B lymphocytes

L [] Large cells

N 5

Control Survivor

Supplementary Figure 8. Proliferation of leukocytesin gill of control and survivor fish.
Percentage of Edlcells in total gill leukocytes of control and siwar fish (n = 12). Cell
proliferation was assessed by flow cytometry asiilesd in Fig. 6. Data are representative of at

least three independent experiments (mean and.k.e.m
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Supplementary Figure 9. Proliferation of B cellsin head kidney and spleen in survivor fish.
Percentage of Edltells in total IgT or IgM™ B cell populations in head kidneg)(@and spleen
(b) of control and survivor fis(= 12). Data are representative of at least thrdegendent

experiments (mean and s.e.m.). Statistical analyassperformed by unpaired Studenttest.

*** P<0.001.



Supplementary Figure 10. Trout plgR associateswith gill sigM and sigD.
Coimmunoprecipitation (ColP) of gill mucus with atrout IgM (a) or anti-trout IgD mAbsk),
followed by immunoblot analysis (IB) under reducicanditions (pIgR detection, upper panels,
a,b left) or non-reducing conditionsa (eft, IgM detection, lower panelb;left, IgD detection,
lower panels). ColP of gill mucus with rabbit atrout pIlgR pAb followed by IB under non-
reducing conditionsa(right, IgM detection, upper panelsright, IgD detection, upper panels)
and reducing conditiong,p right, pIgR detection, lower panels). IgG purifiedm rabbit’s
serum before immunization (Prebleed) and mouse kgbled as negative control for rabbit
anti-trout plgR and mouse anti-trout IgM or mousg-&rout IgD, respectively (left lane on each
panel fora andb). This figure shows that, similar to IgT (Fig. 8pth IgM and IgD are able to
associate with tpIlgR. In the absence of J chasmptachanisms of interaction of trout mucosal
IgM, IgD or IgT with tpIgR are thus far unknown. tmammals, the interaction of pIlgR with

slgA is partly mediated by the J chain. Howeveis ivell-known that domains 1 and 5 of



mammalian pIgR are the main domains involved inbiheing of mucosal immunoglobulins
with plgR". Interestingly, teleost fish plIgR, including thutrainbow trout, contain only two
domains which are homologous precisely to domaiasdl5 of mammalian pldRIn mammals,
domain 1 mediates direct binding of pIgR to IgA anchian through non-covalent interactions,
while domain 5 is involved in the covalent bindimigplgR with IgA, although a non-covalent
interaction between domain 5 and IgA is thougltdadour prior to the formation of the covalent
disulfide bond between domain 5 and IgA is establi”. It has been shown that domain 1 is
very conserved across species, and that the ititaraaf IgA with this domain alone is sufficient
for maintaining binding of pIgR to IgA Moreover, normal transcytosis of the plgR-plgA
complex can occur under conditions in which thellfide bonding from domain 5 with IgA is
abrogated®. This strongly suggests that either binding of lgh domain 1 is sufficient for
maintaining the plgR-pIgA complex together, or timaddition to the non-covalent forces
between domain 1 and IgA, there are also non-cavébeces between domain 5 and the IgA
involved in the binding between pIgR and IgA. Thitiss conceivable that in rainbow trout, the
binding between plgR and IgT, IgM or IgD occursainon-covalent fashion through their
interaction with domain 1 alone, or in combinatigith domain 5. In support of this hypothesis,
a recent study has proposed a theoretical modepthdicts that binding of IgT to pIgR can
occur in the absence of J chaiRuture studies will have to be devoted to sadelgiress this

hypothesis.
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Supplementary Figure 11. Original images of the western blot analysesin the main figures.
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